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(54) Stack comprising W-Z folded sheets 

(57) A stack of folded sheets includes right and left 
W folded sheets and right and left Z folded sheets which 
are arranged and interfolded so that the stack is bal- 
anced and has uniform bulk across its width. Withdrawal 
of the top sheet of the stack lifts the next sheet into posi- 
tion for withdrawal. The W and Z folded sheets advanta- 
geously have a maximum width of 120 mm, an overlap 
of at>out 40 mm. and a sheet width of up to 340 mm. 
Narrower stacks of W and Z folded sheets have folded 
widths of 100 mm or 75 mm and sheet widths of 292 
mm or 215 mm. 
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Description 
Backgroiind 

[0001] This Invention relates to folded sheets of 5 
paper tissue or similar material. More particularly, the 
Invention relates to a balanced stack of Interfolded 
sheets wherein removal of the top sheet moves the next 
sheet into position for removal. 

[0002] Products such as sheets of tissues, towel. io 
non-woven, air laid, melt-blown, and spun-laced materi- 
als are conventionally folded and superposed to form a 
stack which may be stored in a container or dispenser. 
It is desirable to interfold or interleave the sheets of the 
stack so that removing the top or sheet from the con- is 
tainer causes the next sheet to "pop-up" or move into 
position for removal. It is also desirable that the stack be 
balanced, i.e., have uniform bulk across its width. Any 
vertical cross section through the stack should have 
substantially the same number of layers of sheet mate- 20 
rial. 

[0003] The folded sheets can be either wet or dry. 
Wet sheets are pre-moistened and present additional 
packaging considerations. The moisture creates addi- 
tional friction as the interfolded sheets are withdrawn, 25 
and the portion of the sheet which extends out of the 
container is subject to drying. The exposed portion 
should therefore be relatively short. 
[0004] U.S. Patent No. 4. 1 38,034 describes a pack- 
age of pre-moistened interleaved sheets. The sheets 30 
may have alternating V folds, or alternating Z folds. 
[0005] U.S. Patent No, 3.401 ,928 describes a stack 
of interieaved sheets in which each sheet includes two 
quarter folds on the top and a half-width fold on the bot- 
tom (Fig. 9). Adjacent sheets are folded In opposite 35 
directions so that the stack is balanced. 
[0006] U.S. Patent No. 5,497,903 describes a stack 
which is essentially an inversion of the stack of the '928 
patent. 

[0007] Co-owned U.S. patent application entitled 40 
"Stack Comprising V-Z Folded Sheets," Serial No. 
09/113,226. filed July 10, 1998, describes a stack of 
right and left V folded sheets which are alternately inter- 
leaved with right and left Z folded sheets. 
[0008] This invention is particulariy suitable for 45 
interfold wipes or adult wipes which are moistened with 
a lotion, disinfectant, or other fluid. Existing interfblds 
which are available for wipes such as Z. V-Z. and modi- 
fied V folds have an open width of approximately 210 
mm (8.25 inches) and a folded width of t)etween 80 and so 
120 mm. Manufacturing equipment such as ribbon 
saws, flow-wrappers, and tubbers, not to mention the 
tubs or containers themselves, are designed for these 
widths. 

[0009] There is a growing requirement for bigger 55 
wipes with a wider open width, but the available folds do 
not allow the folded width to be kept to a maximum of 
120 mm. This is because it has been found for satisfac- 



tory dispensing that an overiap between sheets of 
between 20 and 40 mm Is needed. The optimum dimen- 
sion depends on the substrate, the lotion or moistening 
agent . and the dispensing method. To produce a wipe 
with a folded width equal to 120 mm or less and with an 
overlap equal to 40 mm or less limits the open width to 
280 mm on a Z fold and less on the other folds. 

Summary of the Invention 

[0010] A stack of sheets is formed from interieaved 
W and Z folded sheets. The W and Z folds allow for 
sheets having a width up to 340 mm with a 40 mm 
sheet-to-sheet overiap and a maximum 120 mm folded 
width. 

[001 1] The narrower width of this W-Z fold opens up 
other possibilities, such as interfolding 292 mm wide 
sheets having a 100 mm folded width and interfolding 
215 mm wide sheets having a 75 mm folded width. A 
narrower folded width is desirable for these products 
since they are considered "portable" products. 
[0012] The W-Z fold is balanced, and the sheets 
can be dispensed equally well from the top or bottom of 
the stack. 

Description of the Drawing 

[0013] The Invention will be explained in conjunc- 
tion with illustrative embodiments shown In the accom- 
panying drawing, in which - 

Figure 1 is a an end view of a prior art Z folded 
stack of tissues; 

Figure 2 is an end view of the V-Z folded stack 
which is described in the aforementioned U.S. 
Serial No. 09/113.226; 

Figure 3 Is an end view of a prior art modified V 
folded stack; 

Figure 4 Is an end view of a W-Z folded stack in 
accordance with the invention; 
Figure 5 is an end view of another embodiment of a 
W-Z folded stack; 

Figure 6 is an end view of another embodiment of a 
W-Z folded stack; and 

Figure 7 Is a sectional view of a container and a W- 
Z folded stack. 

Description of Specific Embodiments 

Background 

[0014] This invention relates to folded sheets of 
paper tissue or similar material. More particularly, the 
invention relates to a balanced stack of interfolded 
sheets wherein removal of the top sheet moves the next 
sheet into position for removal. 

[0015] Products such as sheets of tissues, towel, 
non-woven, air laid, melt-blown, and spun-laced materi- 
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als are conventionaily folded and superposed to form a 
stack which may be stored in a container or dispenser. 
It is desirable to interfold or interleave the sheets of .the 
stack so that removing the top or sheet from the con- 
tainer causes the next sheet to "pop-up" or move into 
position for removal. It is also desirable that the stack be 
balanced, i.e., have uniform bulk across its width. Any 
vertical cross section through the stack should have 
substantially the same number of layers of sheet mate- 
rial. 

[0016] The folded sheets can be either wet or dry. 
Wet sheets are pre-molstened and present additional 
packaging considerations. The moisture creates addi- 
tional friction as the interfblded sheets are withdrawn, 
and the portion of the sheet which extends out of the 
container is subject to drying. The exposed portion 
should therefore be relatively short. 
[0017] U.S. Patent No. 4.1 38,034 describes a pack- 
age of pre-moistened Interieaved sheets. The sheets 
may have alternating V folds, or altemating Z folds. 
[0018] U.S. Patent No, 3,401 ,928 describes a stack 
of interieaved sheets In which each sheet includes two 
quarter folds on the top and a half-width fold on the bot- 
tom (Fig. 9). Adjacent sheets are folded in opposite 
directions so that the stack is balanced. 
[0019] U.S. Patent No. 5.497,903 describes a stack 
which is essentially an inversion of the stack of the '928 
patent. 

[0020] Co-owned U.S. patent application entitled 
"Stack Comprising V-Z Folded Sheets," Serial No. 
09/113.226, filed July 10, 1998, describes a stack of 
right and left V folded sheets which are alternately inter- 
leaved with right and left Z folded sheets. 
[0021] This invention Is particulariy suitable for 
interfold wipes or adult wipes which are moistened with 
a lotion, disinfectant, or other fluid. Existing interfolds 
which are available for wipes such as Z, V-Z, and modi- 
fied V folds have an open width of approximately 21 0 
mm (8.25 inches) and a folded width of between 80 and 
120 mm. Manufacturing equipment such as ribbon 
saws, flow-wrappers, and tubt>ers, not to mention the 
tubs or containers themselves, are designed for these 
widths. 

[0022] There is a growing requirement for bigger 
wipes with a wider open width, but the available folds do 
not allow the folded width to be kept to a maximum of 
120 mm. This is because it has been found for satisfac- 
tory dispensing that an overiap between sheets of 
between 20 and 40 mm is needed. The optimum dimen- 
sion depends on the substrate, the lotion or moistening 
agent . and the dispensing method. To produce a wipe 
with a folded width equal to 120 mm or less and with an 
overiap equal to 40 mm or less limits the open width to 
280 mm on a Z fold and less on the other folds. 

Summary of the Invention 

[0023] A stack of sheets is formed from interieaved 
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W and Z folded sheets. The W and Z folds allow for 
sheets having a width up to 340 mm with a 40 mm 
sheet-to-sheet overiap and a maximum 120 mm folded 
width. 

5 [0024] The narrower width of this W-Z fold opens up 
other possibilities, such as interfolding 292 mm wide 
sheets having a 100 mm folded width and interfolding 
215 mm wide sheets having a 75 mm folded width. A 
narrower folded width is desirable for these products 

10 since they are considered "portable" products. 

[0025] The W-Z fold is balanced, and the sheets 
can be dispensed equally well from the top or bottom of 
the stack. 



[0026] The invention will be explained in conjunc- 
tion with illustrative embodiments shown in the accom- 
panying drawing, in which — 

20 

Figure 1 is an end view of a prior art Z folded stack 
of tissues: 

Figure 2 is an end view of the V-Z folded stack 
which is described in the aforementioned U.S. 
25 Serial No. 09/113,226; 

Figure 3 is an end view of a prior art modified V 
folded stack; 

Figure 4 is an end view of a W-Z folded stack in 
accordance with the invention; 
30 Figure 5 is an end view of another embodiment of a 
W-Z folded stack; 

Figure 6 is an end view of another embodiment of a 
W-Z folded stack; and 

Figure 7 is a sectional view of a container and a W- 
35 Z folded stack. 

Description of Specific Embodiments 

[0027] Figure 1 illustrates a prior art stack 10 of Z 
40 folded interieaved sheets 11. Alternate sheets are 
shown in dashed outline for clarity of illustration. Each Z 
folded sheet includes a center panel 12 having right and 
left edges 13 and 14 and top and bottom end panels 15 
and 16. Top end panel 15 extends to the left from right 
45 edge 13 and terminates in the top edge 17. Bottom end 
panel 16 extends to the right from left edge 14 and ter- 
minates in bottom edge 18. 

[0028] The width W of the stack is defined by the 
width of the center panels 1 2. In one emkx>diment of a Z 
so folded stack the width of the center panels was 1 20 mm, 
and the width of each of the end panels was 80 mm. 
The overiap between the bottom end panel of one sheet 
and the top end panel of the next sheet was 40 mm. The 
open or unfolded width of each sheet was 1 20 + 80 -i- 80 
55 = 280 mm. 

[0029] Figure 2 illustrates a V-Z folded stack 20 
which is formed from four groups of folded sheets —left 
V folded sheets 21, right Z folded sheets 22. right V 
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folded sheets 23, and left Z folded sheets 24. Each left 
V folded sheet Includes top and bottom panels 21a and 
21b which are joined along a left folded edge 21c. Each 
right V folded sheet includes top and bottom panels 23a 
and 23b which are joined along a right folded edge 23c. 5 
[0030] Each right Z folded sheet includes a center 
panel 22a and top and bottom end panels 22b and 22c. 
Each left Z folded sheet includes a center panel 24a and 
top and bottom end panels 24b and 24c. 
[0031] In one embodiment of the V-Z folded stack. 10 
the width of the center panels of the Z folded sheets was 
120 mm, and the width of each of the end panels of the 
Z folded sheets was 50 mm. The open width of the 2 
folded sheets was 120 + 50 + 50 = 220 mm. The width 
of each of the top and bottom panels of the V folded 15 
sheets was 110 mm, and the open width of the V folded 
sheets was also 220 mm. It is desirable that all of the 
sheets in the stack have the same open width. 
[0032] The overlap between the V folded sheets 
and the Z folded sheets was 40 mm. and the width of 20 
the stack was 120 mm. 

[0033] Figure 3 illustrates a modified V folded stack 
30 which includes right folded sheets 31 and left folded 
sheets 32. Each right folded sheet includes a wide bot- 
tom panel 31a and V-folded narrow panels 31b and 31c. 25 
Each left folded sheet similarly includes a wide bottom 
panel 32a and V folded narrow panels 32b and 32c. 
[0034] In one embodiment of the modified V folded 
stack, the width of each of the wide bottom panels 31a 
and 32b was 1 1 0 mm, and the width of each of the nar- 30 
row panels 31b and 31c, 32b, and 32c was 50 mm. The 
open width of each sheet was 1 10 + 50 + 50 = 210 mm. 
[0035] The overiap between the V folded narrow 
panels of one sheet and the wide bottom panel of the 
next sheet was 40 mm, and the width of the stack was 3S 
120 mm. 

[0036] Figure 4 illustrates a W-Z folded stack 40 
which is formed in accordance with the invention. The 
stack Is formed from four groups of folded sheets -left 
W folded sheets 41, left Z folded sheets 42. right W 40 
folded sheets 43. and right Z folded sheets 44. 
[0037] Each left W folded sheet 41 includes top and 
bottom inner panels 41a and 41b which are joined along 
a left folded edge 41c and top and bottom end panels 
41d and 41e which are joined to the inner panels along 45 
folded edges 41 f and 41g. 

[0038] Each left Z folded sheet 42 includes a center 
panel 42a, left and right folded edges 42b and 42c, and 
top and bottom end panels 42d and 42e. 
[0039] Each right W folded sheet 43 includes top 50 
and bottom inner panels 43a and 43b which are joined 
along right folded edge 43c and 43e which are joined to 
the inner panels along folded edges 43f and 43g. 
[0040] Each right Z folded sheet 44 includes a 
center panel 44a, right and left folded edges 44b and 55 
44c, and top and bottom end panels 44d and 44e. 
[0041] In one embodiment of the W-Z folded stack, 
the width of the center panel of each of the Z folded 



sheets was 120 mm. and the width of each of the end 
panels of the Z folded sheets was 110 mm. The open 
width of the Z folded sheets was 1 20 + 110+110 = 340 

mm. 

[0042] The width of each of the inner panels of each 
of the W folded sheets was 120 mm, and the width of 
each of the end panels was 59 mm. The open width of 
the W folded sheets was 120 + 120 + 50 + 50 = 340 mm. 
[0043] The width W of the stack was defined by the 
width of the center panels of the Z folded sheets and the 
width of inner panels of the W folded sheets, which are 
aligned or superposed in the stack. In the foregoing 
specific embodiment the widtti of the stack was 120 
mm. 

[0044] The edge of the top end panel 42d of the Z 
folded sheet 42 is offset to the left of the folded edge 
41 g of the W folded sheet 41 by 10 mm. The overiap 
between the end panel 42d and the end panel 41e is 
therefore 40 mm. SImilariy, the overiap between the top 
end panel 43d and the bottom end panel 42e is 40 mm. 
All of the overiaps are 40 mm. 

[0045] Figure 5 illustrates a W-Z folded stack 50 of 
cleaning wipes. The stack is formed from left W folded 
sheets 51. left Z folded sheets 52, right W folded sheets 
53. and right Z folded sheets 54. 
[0046] The width of each of the inner panels of the 
W folded sheets is 1 00 mm. and the width of each of the 
end panels of the W folded sheets is 46 mm. The open 
width of the W folded sheets is 100 + 100 + 46 + 46 = 
292 mm. 

[0047] The width of the center panel of each of the 
two folded sheets is 100 mm and the width of each of 
the end panels of the Z folded sheets is 96 mm. The 
open width of the Z folded sheets is 100 + 96 + 96 = 292 
mm. 

[0048] The width of the stack 50 is 1 00 mm. and the 
overiap between the interleaved sheets is 42 mm. 
[0049] Figure 6 illustrates a W-Z folded stack 60 of 
wipes. The stack is simllariy formed from left and right 
W folded sheets 61 and 63 and left and right Z folded 
sheets 62 and 64. 

[0050] The width of each of the inner panels of the 
W folded sheets is 75 mm, and the width of each of the 
end panels is 30 mm. The open width of the W folded 
sheets is 210 mm. 

[0051] The width of the center panel of each of the 
Z folded sheets is 75 mm, and the width of each of the 
end panels is 68 mm. The open width of the Z folded 
sheets is 211 mm. which is just 1 mm more than the 
open width of the W folded sheets. 
[0052] The width of the stack 60 is 75 mm. and the 
overlap between the interieaved sheets is 23 mm. 
[0053] Figure 7 illustrates a stack 70 of W-Z folded 
sheets in a container or dispenser 71, The container is 
conventional and includes two side walls 72. and a pair 
of end walls (not shown). An opening 75 is provided in 
the top wall 76 for withdrawing the sheets. Before use. 
the opening 75 is closed with a tear-out tab, plastic film, 
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or the like, if the stack comprises per-moistened sheets, 
the opening can be in the form of a narrow slit to reduce 
exposure of the stack. 

[0054] As each sheet is withdrawn from the con- 
tainer, the overlap between that sheet and the next 
sheet withdraws the overlapped portion of the next 
sheet through the opening in the container. 
[0055] The W-Z folded stacks described herein can 
be dispensed equally well from the top or the bottom of 
the stack. For example, the stack 40 of Figure 4 can be 
positioned in a container so that the sheet 41 is on top 
and is dispensed first, or the stack can be inverted so 
that the sheet 44 is on top and is dispensed first. 
[0056] Each of the W-Z folded stacks is evenly bal- 
anced. Any longitudinal vertical cross section through 
either the right or left half of the stack will have substan- 
tially the same number of sheet layers. The stack will 
therefore remain upright and does not have a tendency 
to lean to one side or the other. 

[0057] The top and bottom end panels of the W 
folded sheets have a width which is less than one-half of 
the width of the inner panels of the W folded sheets. The 
end panels on one side of the stack therefore do not 
overlap the end panels on the other side of the stack. 
[0058] The width of the end panels of the Z folded 
sheets is advantageously just slightly less than the 
width of the center panels of the Z folded sheets. The Z 
folded sheets therefore provide a balanced contribution 
to the bulk of the stack. 

[0059] The W and Z folds can be formed by conven- 
tional folding plates as described, for example, in U.S. 
Patent Nos. 4,131,271 and 3.401,928. 
[0060] The dimensions of the W-Z folded stacks 
which are described herein are illustrative of specific 
embodiments of the invention. However, the invention is 
not limited by those specific embodiments, and many 
other dimensions are possible. 

[0061] While in the foregoing specification a 
detailed description of specific embodiments of the 
invention has been set forth for the purpose of illustra- 
tion, it will be understood that many of the details here- 
ingiven can be varied considerably by those skilled in 
the art without departing from the spirit and scope of the 
invention. 

Claims 

1 . A stack of folded sheets comprising: 

a) a first group of generally W folded sheets, 
each of the sheets of the first group including 
top and bottom inner panels, each of the top 
and bottom inner panels having right and left 
edges which define the width of the panel, the 
top and bottom inner panels being joined at the 
left edges thereof, a top end panel extending 
from the right edge of the top inner panel, and 
a bottom end panel extending from the right 



edge of the bottom inner panel, 
b) a second group of generally Z folded sheets, 
each of the sheets of the first group including a 
center panel having right and left edges which 

5 define the width of the center panel, a top end 

panel extending from the left edge of the center 
panel toward the right edge of the center panel 
for a portion of the width of the center panel, 
and a bottom end panel extending from the 

10 right edge of the center panel toward the left 

edge of the center panel for a portion of the 
width of the center panel. 
C) a third group of generally W folded sheets, 
each of the sheets of the second group includ- 

15 ing top and bottom inner panels, each of the 

top and bottom inner panels having right and 
left edges which define the width of the panel, 
the top and bottom inner panels being joined at 
the right edges thereof, a top end panel extend- 

20 ing from the left edge of the top inner panel, 

and a bottom end panel extending from the left 
edge of the bottom inner panel, 
d) a fourth group of generally Z folded sheets, 
each of the sheets of the fourth group including 

25 a center panel having right and left edges 

which define the width of the panel, a top end 
panel extending from the right edge of the 
center panel toward the left edge of the center 
panel for a portion of the width of, the center 

30 panel, and a bottom end panel extending from 

the left edge of the center panel toward the 
right edge of the center panel for a portion of 
the width of the center panel, 
said sheets being arranged so that: 

35 e) the bottom end panel of each sheet of the 

first group is interieaved with the top end panel 
of a sheet of the second group, 

f) the bottom end panel of each sheet of the 
second group is interieaved with the top end 

40 panel of a sheet of the third group, 

g) the bottom end panel of each sheet of the 
third group is interieaved with the top end panel 
of a sheet of the fourth group, and 

h) the bottom end panel of each sheet of the 
45 fourth group is interieaved with the top end 

panel of a sheet of the first group. 

2. The stack of claim 1 in which the width of the stack 
does not exceed 120 mm. 

50 

3. The stack of daim 2 in which each of the sheets has 
an open width of greater than 280 mm. 

4. The stack of claim 3 in which the interieaved panels 
55 overiap by about 40 mm. 

5. The stack of daim 2 in which each of the sheets has 
an open width of about 340 mm. 
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The stack of claim 2 in which each of the sheets has 
an open width which is substantially the same. 

The stack of claim 1 in which the width of each of 
the inner panels of the sheets of the first and third s 
groups is substantially the same as the width of 
each of the center panels of the sheets of the sec- 
ond and fourth groups. 

The stack of claim 1 in which the width of each of io 
the top and bottom end panels of the sheets of the 
first and third groups is less than one-half of the 
width of the top and bottom inner panels of the 
sheets of the first and third groups. 

IS 

The stack of claim 1 in which the width of the top 
inner panel of each of the sheets of the first and 
third groups is substantially the same as the width 
of the bottom inner panel of each of the sheets of 
the first and third groups. 20 



25 



30 



35 
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